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Nishimura, A. 
Strain rneasurement is needed for a large super-
conducting magnet system in the Large Helical 
Device to monitor deformation of coil cans and 
supporting structures subject to large electro-mag-
netic force. Under normal operation, the monitor-
ing of the strains confirms that the supporting 
structures are in good condition. However, when 
an unusual situation like a disruption of plasma oc-
curs, the magnetic field would be changed rapidly, 
and an unpredictable magnetic force would act on 
the support structures. In this situation, the strains 
should be monitored out accurately, so that these 
data become very useful and informative in subse-
quent analysis of the support structures. This re-
port describes an effect of the magnetic field 
change on the strain measurement that related to the 
circuit area which is formed by the leadwires. The 
use of lead wires with a small twist pitch gives less 
apparent strain when the magnetic field changes. 
In the experiment, a leaking magnetic field from 
a superconducting split coil was applied. An alu-
minum block with strain gages attached was moved 
along this magnetic field at room temperature. The 
magnetic field varied from zero to 5234 G/s. When 
the magnetic field changes, an induced voltage oc-
curs in strain gages and leadwires, and this voltage 
generates an apparent strain during the motion. 
Tested combinations of the strain gage and the 
lead wires are shown in Fig.l schematically. The 
strain gage used was KFL-5-C 1 provided by 
Kyowa Electric Instruments for cryogenic service. 
The leadwire in Type A was parallel PVC wire (0.8 
mm outer dia.), and a twisted PVC wire (twist 
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Fig. I Setup image of strain gage and leadwire. 
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pitch about 40 mm, 0.8 mm outer dia.) was used in 
Type B. In Type C, a polyester twist wire (twist 
pitch about 7 mm, 0.29 mm outer dia.) was sol-
dered to the strain gage directly. 
Test results are shown in Figs.2 - 4. From these 
results, it is recognized that a smaller circuit area 
formed by the strain gage and the leadwire gives 
less apparent strain in a changeable magnetic field. 
On the strain measurement in a superconducting 
magnet system, a heat input from a high tempera-
ture structure through the leadwires and a stable 
electric insulation must be taken account: 
Therefore, such tests are planned and PTFE-cov-
ered twisted wire will be investigated. 
This work has been performed in collaboration 
with Kyowa Electric Instruments. 
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Fig.2 Apparent strain output for Type A 
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Fig.3 Apparent strain output for Type B 
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Fig.4 Apparent strain output for Type C 
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